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Abstract-Four bounds for the chromatic number have been calculated for several graphs. The same 
method was the best for every graph. 
Several methods have been devised for finding an upper bound for the chromatic number of a 
graph. In this note we give the results of applying four different methods to several graphs; the 
fourth method was found to be the best for all the graphs tested. 
We consider a graph G with n vertices and e edges, with no loops or multiple edges. A 
colouring of G is an assignment of colours to its vertices uch that no two adjacent vertices are 
given the same colour. A colouring in which k colours are used is a k-colouring. The chromatic 
number y(G) of G is the smallest value of k for which G has a k-colouring. 
The degree di of a vertex Iri is the number of edges incident upon Ui. 
The upper bounds which we have used are as follows. 
(B) Brooks [l]: if G is a connected graph with m;x (di) 2 3 and is not a complete graph, then 
(WP) Welsh and Powell[2]: if the vertices of G are labelled in order so that di 2 di+l, 
i=l,2 ,..., n, then 
r(G) I max {min (i, di + 1)). 
(W) Wilf [3]: if A is the largest eigenvalue of the adjacency matrix of G then 
(SW) Szekeres and Wilf[4]: if all vertices of degree less than or equal to some value 
k 2 min (di) are removed from G, together with all the edges incident upon them, and the 
proce$s is repeated until no such vertices remain, then either the remaining raph is null (all 
vertices have been removed) or there remains a graph Gk whose vertices all have degree greater 
than k. If c is the smallest value of k for which the remaining raph is null, then r(G) 5 c + 1. 
The proof of the result of Szekeres and Wilf is constructive; if the vertices are returned to 
the graph, in the opposite order to that in which they were removed, each one in connected to 
no more than c other vertices, and if c + 1 colours are available there is always at least one 
colour which may be assigned to it. 
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Table 1. 
Maximum 
Graph Min Max complete Upper Bounds colours 
Number u e di di subgraph -r(G) B WP W SW used 
: 34 12 193 24 4 3 20 1 4 8 20 7 14 5 14.36 5.39 10 4 4 8
3 21 58 2 10 3 3 10 7 7.18 4 
4 50 141 2 9 4 4 9 8 7.08 : 4 
5 8 12 2 5 3 3 5 4 4.30 3 3 
6 34 226 4 22 10 11 22 15 15.97 11 11 
1 34 225 4 22 10 10 22 15 15.93 11 10 
The bounds described above were found for several graphs and the results are given in the 
table. Details of the graphs are given by Selim[5]; graph number 2 is that given by Cole[6]. 
We also used the construction of Szekeres and Wilf to “colour” the graphs, using integers 
for the colours. As each vertex was returned to the graph it was given the available colour with 
the smallest value. This may result in a colouring using fewer colours than given by the bound. 
It can be seen that in every case the method of Szekeres and Wilf gives a better value than 
the other methods. 
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